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. The website links of PM 2.5 data sources Validation of Aqua MODIS C6 AOD products Figure S1. AERONET sites included in this study. Figure S2 . Validation of Aqua MODIS C6 DB and DT AOD products with different NDVI categories. The solid lines are the regression lines. The dot lines are the 1:1 lines. The dash lines indicate the expected error (EE) envelopes (± (0.05 + 20% of the AERONET AOD)) and the double EE envelopes (± 2 × (0.05 + 20% of the AERONET AOD)). Mean bias is defined as the mean value of the differences between AERONET AOD and satellite AOD values.
Comparison of model performance using GEOS-5 FP and GEOS-5.2.0 meteorological data Figure S3 . Comparison of CV estimations using GEOS-5.2.0 and GEOS-5 FP for the firststage model (A) and the overall model (B) for Jan-May, 2013 (N=21,678) Table S2 . Summary statistics of daily comparisons between the estimations using GEOS-5.2.0 and GEOS-5 FP data (04/2012-12/2012, 273 days) Table S3 . Descriptive statistics of variables for the modeling dataset of 2013 (N=63,031) Table S4 . Fixed effect, model fitting and CV results of the first-stage LME model for each province Figure S4 . Annual mean PM 2.5 concentrations of 2013 for first-stage LME model (A), full model (B), and ground measurements (C). The mean ground-measured PM 2.5 concentrations are calculated from the days when corresponding gridded AOD values are available. Figure S5 . Sensitivity analysis of how many available AOD-derived PM 2.5 estimations in a month (A) or season (B) can represent a true monthly or seasonal mean value, respectively. Since there are fewer data points at the seasonal level, we use a 5-day moving time window here. For example, the label of "1-5" of X-axis in (B) means it includes available days from 1 to 5. Figure S6 . The spatial distributions of 10-year seasonal mean PM 2.5 estimations (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) . 
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Validation of Aqua MODIS C6 AOD products
We first validated the MODIS C6 DT and DB AOD products based on the NDVI categories defined by Levy et al. (2013) . We processed MODIS 1 km monthly mean NDVI using data from LAADS Web (http://ladsweb.nascom.nasa.gov/). NDVI data within 3 km of the centroids of MODIS AOD pixels were averaged and matched with the AOD data. Aerosol Robotic Network (AERONET) Level 2 AOD data from the 33 sites ( Figure S1 ) in China were downloaded from AERONET website (http://aeronet.gsfc.nasa.gov/). We interpolated AERONET AOD at 550 nm from AOD at 440 nm and 675 nm using the Angstrom Exponent. MODIS DT and DB AOD values within 6 km of the AERONET sites were directly matched with the AERONET sites.
AERONET data within 30 minutes of the MODIS overpass time were extracted and averaged to compare with the DT and DB AOD data.
Figure S1. AERONET sites included in this study. Figure S2 shows that DB AOD has more valid AOD retrievals and performs better than DT AOD in three NDVI categories. The fractions in expected error (EE) envelope of DB AOD are all higher than DT AOD. The regression lines of DB AOD are much closer to the 1:1 lines, indicating lower bias for DB AOD, which is also reflected by the low mean bias value of DB AOD. Our results show that the combination method introduced by Levy et al.
(2013) has missed many AOD retrievals, especially in the category of NDVI>0.3 where DB AOD still performs well. Tianjin. e Including Shanghai. f Abbreviations used for the meteorological variables: WS: wind speed at 10 m above ground; PBLH: planetary boundary layer height; PS: surface pressure; RH_PBLH: mean relative humidity in planetary boundary layer; Precip_Lag1: cumulative precipitation of the previous day. Since there are fewer data points at the seasonal level, we use a 5-day moving time window here.
For example, the label of "1-5" of X-axis in (B) means it includes available days from 1 to 5. Figure S6 . The spatial distributions of 10-year seasonal mean PM 2.5 estimations (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) .
